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ABSTRACT:
During the past decade, there has been a growing emphasis on, and demand for, outcome
information in medicine. A dedicated effort to utilize standardized outcome measures would
have multiple benefits for the physical therapy profession and the patients who seek physical
therapy treatment. In order for the physical therapy profession to make a dedicated effort to
utilize standardized outcome measures, physical therapy students need to learn the rationale,
administration, and interpretation of a core group of standardized tests that they can apply to
meet a broad range of clinical needs. The purpose of this paper is to suggest a core group of
standardized tests that would offer entry-level physical therapy students the tools necessary to
obtain objective measures for a wide range of patients and clinical purposes. A core group of
twenty-four tests are suggested, and although the tests may not be definitively superior measures,
the core group of tests meet the clinical needs of entry-level physical therapy students and are an
important step towards increasing utilization of standardized tests in the physical therapy
profession.

Definition of Standardized Tests
A standardized test is defined as a published measurement tool designed for a specific
purpose in a given population with detailed instructions provided as to when and how it is to be
administered and scored, interpretation of the scores, and results of investigations of reliability
and validity.' If the physical therapy profession is to make a dedicated effort to utilize
standardized outcome measures, physical therapy students need to learn the rationale,
administration, and interpretation of a core group of standardized tests that they can apply to
meet a broad range of clinical needs. The purpose of this paper is to suggest a core group of
standardized tests that would offer entry-level physical therapy students the tools necessary to
obtain objective measures for a wide range of patients and clinical purposes.
Uses of Standardized Tests
Over the past decade, there has been a growing emphasis on, and demand for, outcome
information in medicine.'

Therefore, a dedicated effort to utilize standardized outcome measures

would have multiple benefits for the physical therapy profession and the patients who seek
physical therapy treatment. Standardized tests can be used to identify impairments, functional
limitations, and disabilities, to measure wellness, to predict the outcome of an intervention, to
measure change over time, to measure the efficacy and efficiency of interventions, to
discriminate normal from abnormal development, to do quality assessments of a physical
therapist or physical therapy department, and to justify reimbursement.
Identifying impairments, functional limitations, and disabilities is useful for helping physical
therapists to determine and/or quantify deficits so that a suitable intervention can be planned and
monitored. Scores from tests making measurements at different levels of the disablement model
(i.e., pathology, impairment, functional limitation, and disability) can be used to gather a detailed

picture of each patient's deficits and illustrate the impact, if any, of impairments upon the more
significant issues of function and health.

The ability to identify and quantify deficits at a variety

of levels could adequately support the use of standardized tests, but other advantages make their
use even more compelling. Tests that use a questionnaire format in simple direct language can
be mailed to the patient or administered over the phone so that the therapist has access to data
that will help himlher to focus the physical therapy examination on key problem areas, or even
determine if the person would benefit from a more detailed examination.

This ability to screen

new patients, or to do a follow-up examination at low cost and over great distances, has multiple
implications for dealing with people who have limited access to health care' as well as for
gathering long-term outcome data for research or service planning purposes.Y"

These

standardized test results can then be used to monitor the intervention's effect.
Another use for standardized tests is that some are designed to provide therapists with
predictions of functional outcomes, which are useful for rehabilitation team planning and
patient/family education. Rehabilitation teams use the information for setting discharge time
frames, determining discharge destinations, and determining the level of assistance that the
patient will require after discharge. In addition, test results can be used to educate the patient
and family about the patient's future needs as well as any progress or decline that may occur
over time. When therapists recommend that patients and their families make life altering
decisions, such as placement in an extended care facility or investment of substantial financial
resources in equipment or environmental adaptations, presenting objective data about the patients
current functional level and expected functional outcome should help make the therapist's
recommendation more informative and objective to the patient, family members, physicians, and
third party payers.
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Utilizing standardized tests to objectively measure change over time allows clinicians to
measure the efficacy of an intervention for an individual. This is an efficient and objective way
to measure if a program is effecting the desired change or if improvement is even possible.
When these data are pooled for a group then this same information can be used to measure the
efficiency, and even the efficacy, of physical therapy practices. Physical Therapy departments
may use the measures to evaluate the cost of resources (e.g., treatment units, visits, length of
stay) needed to achieve an outcome, and/or the quality of care delivered by individual clinicians
or the entire physical therapy department.

Quantifying the quality of care provided by an

individual therapist can be helpful when doing job performance appraisals, while measuring a
department's quality can be useful for marketing, increasing referrals, and increasing the use of
"best practices".
Measures of treatment efficacy can also help improve the quality of care by identifying
superior practices. Distinct practice variations occur throughout the physical therapy profession,
and this phenomenon can be blamed at least in part on the absence of a large enough body of
objective data to support or refute the efficacy of our practices.Y

If standardized tests were used

more systematically, then physical therapists could help build the body of objective data that is
necessary to identify superior practices and decrease practices that do not benefit patients.
Reimbursement for physical therapy services, like all medical services, has been in decline.

3

However, utilizing standardized tests should give clinicians the objective data they need to
justify reimbursement for services that improve function. As utilization of standardized tests
increases, clinicians would be able to support the efficacy of selected interventions and provide
third party payers with objective measures of improved function that should support
reimbursement.

Until the members of the physical therapy profession increase their utilization of

3

standardized tests, therapists will continue to find themselves having to react to reimbursement
changes rather than armed to influence, or even stop, changes in reimbursement policies.

2

Standardized tests can also be helpful in discriminating normal from abnormal development
and measuring wellness. Discriminating normal from abnormal development is especially
critical for identifying children under seven years of age whom would benefit from special
education services, which would include physical therapy. Developmental tests can also be used
to monitor an intervention for these infants and children. Since the promotion of wellness is an
important goal for all healthcare professionals, an objective measure of well ness is also
beneficial.

Quantifying wellness can help measure decline in people with degenerative diseases

or determine a person's attitude toward disability. For example some patients have been found
to believe that the presence of impairment means that they are "sick", resulting in their tendency
to avoid activity.

9, 10

While measuring a decline in health could justify a need for professional

intervention such as medical care or further functional training, quantifying a low wellness score
in a patient expected to have better health can justify interventions to improve patient education
regarding wellness interventions that could improve their functional level and/or reduce their risk
of future health problems that would impair their function. For example, someone with a BMI
>30, who according to the NllI has a greater risk for cardiovascular disease, may be more
motivated to follow a program of healthier eating and exercise if their risk is quantified than if
he/she is merely directed to lose a few pounds.

11

Standardized test scores can aid patient

education by quantifying risk or performance.

4

Criteria for Selection
Several factors need to be taken into consideration when selecting a core group of
standardized tests that will most effectively fulfill the clinical needs of entry-level physical
therapy students. To assure all of the important factors are considered when selecting the core
group of tests, the selected tests when taken together should:
1. demonstrate acceptable reliability and validity
2. require reasonable time and practice to learn
3. be cost effective to administer (e.g., time and equipment)
4. be sensitive to change, with minimal ceiling or basement effects
5. have been standardized on diverse socioeconomic and racial populations
6. be applicable to people with a broad range of diagnoses
7. allow measurement in people from a variety of age groups
8. allow measurement at all levels of the disablement model
9. include tests used for purposes other than measurement at different levels of the disablement
model (e.g., developmental assessment)
10. include tests that are useful for predicting expected functional outcomes
11. measure progress and decline
12. be commonly used in the university's clinical sites and geographical region
Many of these criteria are self-explanatory, but a bit of justification may clarify the
importance of each. While all standardized tests must by definition have some degree of
reliability and validity, the criteria that was adopted for the purposes of developing the core
group of tests to be taught to entry-level PT students was that the tests have interrater and
intrarater reliability ofICC ~ .95, r ~ .95, or P 5.05, and have established construct validity.
These statistical standards are demanding, but because of the impact test results can have, the
selected tests should meet the standards to be most valuable for clinical application.

Although

not every test will meet these standards or will have reported psychometric properties, these tests
may still be included on the basis of other strengths.
In order to smoothly integrate the core group of tests into the curriculum, recommended tests
should only require classroom instruction and minimal practice in the clinic to learn. Since the
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students will be learning a comprehensive group of tests. one test should not require excessive
time and practice to learn as this would make fitting the other core tests into the curriculum
difficult. In addition to requiring minimal time to learn. the tests should allow administration in
less than sixty minutes to allow multiple tests to be administered. to allow time for explaining the
results of the examination to the family, and to beginning the intervention.

Also, the tests should

not require extensive resources as the cost and time limit would limit the usefulness of these tests
in all but the most specialized settings. Tests that require less time and cost to administer are
more suitable for today's health care in which financial issues and limited care continue to push
clinicians to get more results with less resources.
Standardized tests that are sensitive to change, yet have minimal ceiling and basement effects
would be the most useful because they would quantify change over the widest range of
functional levels. Even if the tests have excellent psychometric properties, it would be important
that the students be trained how to match appropriate patients and tests to ensure change is
measured properly.
To allow students to utilize standardized tests in a variety of clinical situations. the core
group of tests must be applicable to a broad range of diagnoses and situations. Therefore, the
core group of tests must allow the students to measure impairments in the musculoskeletal,
neuromuscular, cardiopulmonary, and integumentary systems as well as functional limitations or
health problems related to pathology affecting many body systems. The effects of interventions
aimed at improving impairments with the goal of restoring function and decreasing disability
must be measurable at the impairment, functional limitation. and/or disability level. To
accomplish this, standardized tests that measure common impairments should be included to
monitor change at the impairment level. and measures of functional limitation and disability
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should be included to monitor change at the functional and disability level. Tests at the
impairment level allows clinicians to specifically measure if their intervention is effective in
minimizing the impairment they feel is resulting in a functional limitation. Measurement at the
functional limitation level allows clinicians to measure the effect of their intervention on
function, and tests at the disability level allows clinicians to measure changes in the patient's
ability to function in their social roles.
Physical therapist must be able to utilize standardized tests on patients who not only have a
variety of diagnoses but also have different demographic characteristics. Patients with different
demographics often participate in different daily functional tasks, live in different environmental
conditions, and have different interpretations of test questions. As a result, differences in
demographic characteristics such as race and socioeconomic status have been documented to
effect the results and interpretation of standardized tests. 12,13,14 To help neutralize these
differences, selected tests should be standardized on a variety of racial and socioeconomic
populations so the tests are applicable to patients with various demographic characteristics.

For

example, most developmental assessments were standardized on White, middle-class children.
As a result, children from different backgrounds scored differently. The Denver Developmental
Screening Test is widely used in over a dozen countries, but secondary to concerns about the
appropriateness of the test for various ethnic subgroups, a major revision of the test occurred
culminating in the publication of the Denver IT which is more sensitive to demographic
variables.

12

Age is another factor that requires consideration when selecting a battery of tests that will
meet the diverse needs of a generalist. Age accounts for differences in physiology, social,
vocational, and family roles, resulting in different functional expectations. Therefore, the core
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group of tests needs to be divided up into a pediatric, an adult, and a geriatric section with
appropriate tests selected to meet the needs of each age group.
In addition to measurement at the levels of the disablement model, standardized tests were
also selected to meet "specialized" needs such as measuring pediatric development, frailty
among older adults, and wellness. Entry-level physical therapy students would benefit from
being able to measure in each of these areas. Developmental tests are a necessity for therapists
working with the pediatric population. Tests can be used to discriminate normal from abnormal
and to evaluate change in response to intervention. Measures of frailty can be used identify older
adults with an increased risk of falling and/or functional deficits that would affect their ability to
accomplish activities of daily living or to function in the community.

The information can also

be used to make living environment recommendations and to measure the effect of intervention
aimed at improving physical functioning.

Wellness is in important aspect of health care that

should be encouraged by physical therapist. Therefore, entry-level physical therapy students
should learn a tool that can be used to offer patients objective data on their level of wellness.
The information can be used to encourage healthy lifestyle changes and can help the patient
monitor their progress towards goals. In addition, wellness measures can help the therapist
determine if patients have learned to separate the concepts of impairment or functional loss from
"sickness", a concept that can cause a patient to unnecessarily reduce their activity level and not
use the function that they have mastered in physical therapy.

9, 10

Simply learning the core group of tests and when to use them is not sufficient unless students
are given opportunities to use them in clinical situations. While test selection should be done
with the expectation that they will need to be introduced during the didactic portion of the
curriculum, efforts should be made to make sure that the students get practice in the selected
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tests during their clinical education. Therefore, the suggested tests should be utilized at the
clinical sites the students will be attending to allow the students to practice the application of the
tests. Unfortunately, this may not be possible in all cases. Clinical sites and clinics surrounding
the university may not use the best available tests, and in this case, the best tests should still be
taught and other means for the students to practice the tests such as a lab activities or working
with clinical sites to implement the usage of the selected tests should be sought after.

Selected Tests
Based on the uses of standardized tests and the criteria for selection, a core group of
twenty-four tests that best fulfill the needs of entry-level physical therapy students were
selected (Table 1). Table 2 reviews the psychometric properties of the selected tests as the
properties were significant factors in the selection process. Table 3 summarizes other important
characteristics of the tests that affected selection.
The superiority of the selected tests when compared to other measures can be debated, but
after learning the core group of tests, entry-level physical therapy students will be able to collect
objective data in a variety of clinical situations for a wide range of uses. After physical therapy
programs implement the tests into their curriculums, valuable experience and feedback from
faculty and students will make it possible to adjust the selections when indicated. The core
group of tests will be continually refined as new tests are developed, as data on current tests is
updated, and as experience suggests other tests should be added. The core group of tests are an
important step towards increasing utilization of standardized tests in the physical therapy
profession.

9

Table 1:
(

Disabilitt

Functional
Limitation

CORE GROUP OF STANDARDIZED TESTS FOR
ENTRY-LEVEL PHYSICAL THERAPY STUDENTS
Pediatric Population

Adult Population

Geriatric Population

Child Health
Questionnaire

SF-36

SF-36

Pediatric Pain Disability
Index

Pain Disability Index

Pain Disability Index

Sickness Impact Profile

Sickness Impact Profile

FIM

FIM

WeeFIM

Physical Performance Test
(pPT - measure of frailty)

PEDI
GMFM

Imuairment
Balance

Functional Reach

Balance
Cognition

Glascow Coma Scale

Cognition
Endurance

BABI

Endurance
Endurance

Percent Max Heart Rate

Endurance

Berg Balance Scale

Berg Balance Scale

Tinetti Gait and Balance

Tinetti Gait and Balance

Glascow Coma Scale

Glascow Coma Scale

Mini Mental State
Examination

Mini Mental State
Examination

BABI

BABI

Perceived Exertion Scale

Perceived Exertion Scale

Percent Max Heart Rate

Percent Max Heart Rate

Six Minute Walk Test

Six Minute Walk Test

Pain

Visual Analog Scale

Visual Analog Scale

Visual Analog Scale

Risk of
Cardiovascular
Disease

Body Mass Index

Body Mass Index

Body Mass Index

Develoumental

Denver II
Peabody
TIMP
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Table 2:
Standardized
Test
Disabilitv

PSYCOMETRIC PROPERTIES
Reliability

Validity

Established in a
representative sample in
the US, refer to manual
for details 15

Correlation of CHQ subscales
with subscales of Health Utilities
Index = 0.38 - 0.6016

Pain Disability
Index

Internal consistency
=0.87117

Construct: patients with high scores
reported more psychological
distress, more severe pain
characteristics, and more restriction
of activities than patients with low
scores"

Pediatric Pain
Disability Index

Not reported, but pediatric
version is fairly similar to
adult version

Not reported, but pediatric version
is fairly similar to adult version

SF-36

Social Functioning
subscale = 0.7618
Other subscales ~ 0.8018

Child Health
Questionnaire

Sickness
Profile

Impact

Interrater = 0.9222
Testretest = 0.88-0.9222

Predictive: linked to utilization of
health care services, clinical course
of depression, loss of job within one
year, and 5-year survival19,20
Construct: established'!
Correlation with self-assessment of
functional limitation = 0.6922
Construct: scores had positive
correlation with "up time" and a
negative correlation with "down
time,,22

Other

Sensitivity of 74%
and Specificity of
81% in detecting
patients diagnosed
with depression"

Functional
Limitation
FIM

Interrater = 0.83 - 0.961

GMFM

Interrater of total
score = 0.9g23
Interrater of individual
dimensions = 0.87 - 0.991
Intrarater = O.~

PEDI

Interrater for subscales
~ 0.91 except for
social function =0.301

PPT
(measure of frailty)

Interrater = O. W5

WeeFIM

Interrater total
score> 0.9527
Equivalence = 0.9328

Predictive of min. of assistance
required for patient's care'
Concurrent with the Modified
Barthel = 0.83 - 0.891
Concurrent established by
correlating change with parent
judgement of change
r = 0.54, therapist judgement of
change r = 0.65, and masked
evaluation of videotape r = 0.8223
Concurrent with Battelle
Developmental Inventory Screening
Test =0.70- 0.8024
Construct: supported by significant
differences between disabled and
nondisabled WOUp~4
Concurrent with self-reported
measures of function2'
Concurrent with Battelle
Developmental Inventory and
Vineland Ad~tive Behavior Scales
= 0.72 -0.94

Sensitivity 79.3%26
Specificity 71%26
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Table 2 Continued:
Standardized Test
Imnairment

PSYCOMETRIC PROPERTIES
Reliability

Validity

Other

Intrarater = 0.9130
Interrater = 0.8430

Construct: measured task
difficulties conformed to
ordering N<Cane<Crutch3O

Interrater = 0.9931
Testretest = 0.9831

Concurrent with
Tinneti = 0.ge1
Construct: tested on 60 acute
CV A with correlation with
Barthel = 0.80-0.9431

Body Mass Index

Not Applicable

Cardiovascular risk increased
with a BMI between 25 and 30
and greatly increased with a
BMJ above 3032

Functional Reach

Interrater = 0.9831
Intrarater = 0.92431

Correlation with center of
pressure exertion = 0.7tl3

Glascow Coma Scale

Not reported, but is
the gold standard for
measuring level
of arousaI34

Not reported, but is the gold
standard for measuring level of
arousal'"

Mini Mental State
Examination

Test-retest = 0.88735
Interrater = 0.82735

Predictive validity: score < 20
indicative of dementia or
delirium"

Perceived Exertion Scale

Reliability ranges
from 0.75 to 0.82 and
decreases as exercise
intensity increases"

Correlation with heart rates
= 0.80 - 0.9035
Correlation with power output
= 0.56 - 0.8338

Percent Max Heart Rate

ACSM guideline for
exercise testing"

Construct: linear relationship
to oxygen consumption"

BABI

Berg Balance Scale

Sensitivity 800/036
Specificity 98%36

Construct: correlation with
41

laboratory = 0.8971
Concurrent: correlation with
oxygen cost diagram = 0.681

Six Minute Walk Test

Test-retest

Tinetti Gait and Balance

Concurrent with
Interrater items=O .8531 Berg = o.si"
Interrater total=O.9031 Predictive of falls in the
community dwelling elderly

Visual Analogue Pain
Rating Scale

= 0.95

V02 max determined in

Test retest = 0.9435

1

Concurrent with McGill Pain
Questionnaire = 0.60 - 0.6335
and with Numeric Pain Rating
Scale = 0.801
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Table 2 Continued:
Standardized

Test

PSYCOMETRIC
Reliability

PROPERTIES
Validity

Other

Construct: not applicable43
High degree of face validity
as the test was standardized
on more than 2000 childten43

Specificity 43%44
Sensitivity 83%44

Pediatric
Develol!mental
Assessment
Denver II

Interrater = 0.9942
Intrarater = 0.9042

Peabody

Interrater of gross motor
scales = 0.9745
Interrater of fine motor
scales = 0.9445

Construct: significant
incremental increase in
scores was observed at each
age level except that
corresponding to 54 to 59
months, this age level did
not differ significantly from
preceding age level I

TIMP

Intrarater = 0.8946
Internal
Consistency = 0.9842

Construct: correlation
between postconceptional
age and TIMP performance
measures = 0.8347
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Table 3:

*all data cited in TabIe2

CHARACTERISTICS AFFECTING SELECTION
Concurrent
Validity

Construct
Validity

Refer to
user manual

-

Refer to
user
manual

++

-------

#

Standardized Test
*referencesrefer to original tests

Reliability

Disability
Child Health Questionnaire
Pain Disability Index

48

17

not reported, but only minimal changes
were made from the adult version

Pediatric Pain
Disability Index
SF_3649
Sickness Impact Profile
Functi!!nal
FIM31

+,++
++,+++

50

-------

-

#
#

Time to
Administer

MethodoC
Administration

min.

++

5 -10 min.

++

5-lOmin.

++

10 -IS

min.

++

20 - 30 min.

++

10 -IS

Limiytion
++,+++

++

30 min.

+

+++

-,++

+

PEDI

+++

+,++

45 -60 min.
Depends on
format

PPT54

+++

--------

WeeFIM55

+++

+,+++

GMFM'z
53

Impairment
BABIJ!

++,+++

Body Mass Index 56
Berg Balance Scale 57
Functional Reach 33
Glascow Coma Scale

34

Mini Mental State
Examination 58
Perceived Exertion Scale

59

Percent Max Heart Rate

39

Six Minute Walk Test 60
Tinetti Gait and Balance
Visual Analog Scale 62

61

Devel!!pmental
Denver II

Peabody

-------

#

30 min.

#

+,++

.•

Depends on
task

•
+

NR

5 -10min.

+

++

-------

5-IOmin.

++

+,++

-,++,+++

--------

-------

+++

-

++,+++
+++

+++

+++
+++

+++

NR

#

+

< 5 min.

++

#

< 5 min.

#

20-30 min.
10-15 min.
5 min.

•
•

-,++

64

TIMP6S

Reliability:
+++~0.90
++ 0.80 - 0.89
+ 0.70-0.79
- 0.69 or less
NR - not reported

+++

NR

NA

5-10 min.

Part of the UDS
for Medical
Rehabilitation

•

Used by ACSM as
a guideline for
exercise testing

+
++

Assessment

63

Part of the UDS
for Medical
Rehabilitation

+

IS -20 min.
< 5 min.

--------

Used in large
population studies
internationallv

+,++

< 5 min.

--------

Other
Considerations

+,++

Standardized on
subjects with a
wide variety of
demographic
characteristics

Secondary to resources and set up required. the test will only be introduced to the
Used by Schools in
students, arrangements to learn the test in more detail can be made with clinical
Ulinois
sites for students who have a strone desire to do so
+, •
++,+++
#
36 min.
------UDS - Uniform Data Set
Key
ACSM - American College of Sports Medicine
Con~rrent ViUidilY:
+++~0.90
++ 0.80 - 0.89
+0.70-0.79
- 0.69 or less
NR - not reported

ConsttY!.!t VBlJdity:
# established
NA not applicable

M~hQd Qf Agmini~ration:
++ Questionnaire
+ Observation
• other
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